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(54) PRODUCTION OF FLEXIBLE POLYURETHANE FOAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flexible polyurethane foam excellent in flame 
retardancy and heat sealability by reacting a mixture of three specified polyols with a 
polyisocyanate compd. in the presence of a foaming agent, a foam stabilizer, a catalyst, or the 
like. 

SOLUTION: This process comprises reacting a high-mol.wt. active hydrogen compd having two 
or more active hydrogen groups reactive with an isocyanate group with a polyisocyanate compd, 
in the presence of a foaming agent, a foam stabilizer, a catalyst and other assistants. A mixture 
of a high-mol.wt. piperazine polyol prepd. by the ring-opening polymn. of a piperazine and an 
alkylene oxide, a urethane-modified or ester-modified polyether polyol, and a particulate 
dispersed polyol contg. fine particles of an aldehyde condensate resin as a dispersoid is used as 
at least part of the high-mol.wt. active hydrogen compd. and the reaction is conducted in the 
absence of any amine-based catalyst or in the presence of an amine-based catalyst in an amt. 
of less than 0.35wt.% based on the whole polyol. 
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-A^rSii-rsiciJV^T, (1) i^53^i^*ett**^t,^ 
!fe©'>/i< tfc-SBiLT. Tffi/-K!J;i— /I' (A) . *° 
(B) ioil/^y (C) oS^it^^r^ffl 

U> (2) >,^/tt^$rjgfflL/i^^i!i\ tfcll^/KU 
jj— /HcStLTO. 3 5M:%*}i©T5>^ttii^ft 10 

i) u- > 7 ^- AcoMit^ffio 

(A) : f'^? K 

(B) : l^UJ'^^tt'-KU^ii-T^/u.-Xi) :t- 
.-J^yTi— /i- (C) : T/UT^t K«^^»tmsKt^^5^» 

#S«r 2iU±t-r-5i«i>iFl:fStt7k*{k^ti*5J;t/'1<y 

©flllcOBi^J(D?f?STIcg:i5?$-li:Tl^S^y ■^w^'yp';*- 
-A^SSit1-5fc^o^^T, (1) i^^^ftSi4**{k^ 

!^0'>/£< t LT> TB^]):t-/l' (A) fci 

t/jKy:^— /l- (B) (DU-t^^m^L. (2) liSlJtL 
Til»ffl?r^fflL. Tl^O (3) 7 5 y^tt^r $ 30 

5Ky:t- (B) : ui'^^tt/l?!* ^i— r/u^Ky 

^^5^tt^Ky3^-x/^/-}^y ^-/K 40 
y 1-7^ /u /If y ir-M-:. 1 /u^ffiro^K y y ->t 

/if y j.-r/w;}f y /HC/K y */U/-JO^*7Kti^SfS 

^x/u^itTKya^-T^/uz-Ky Jt-zw-cfos. 
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[lf*«6l i:,-Ky ;^-/Pcf'cO/-Ky (A) coftffl 

ft7)5 5~ 3 5 M:%-C'ifo^. 11*9 1 ~ 5 w^^■f4^A>^o 

;55, ^*"y>l--/U'f'(0*"y Jt-zl- (A) roffiffl»$rafi 
*%tLT. [1/a+O. 1 5] aft%*riT-fc5, 
f»*«© 1 ~ 6 (D^^■f 

(FMVSS-302) IC-g-t^-rSll^ttSrW 
y ^ > 7 * - A t flj ^«?»S0 <!r ^fft 

[0 0 0 1 1 

[0 0 0 21 

[0 0 0 3] fifit^ttt^e'i^y fif 

*fiia*tt^efe^-t-5fc»!)iCiit©^y :ii-X/U7Ky ;t 

-/Hr^ttLfc/1<y ^-x/K^/-Ky /I't 

/U/-Ky ;t-/KO*4S^:t7;-r/P^ttLfc^tt/Ky 31-7" 

t c t tc J; ») fl!iSl«ttroS*T-fcjK y u > 

7;}-- A^s^#P,^^5r,^t*P'btvTV^5o ^fcH^^Bt 

[0 0 0 4] i^K*"y -?^^'>7;t-A|rl^it■r 
[0 0 0 51 LiS^L. i5¥. r<OT5:>^tt^^=ft-}i/^ 
J: ^t/ioT#fc„ 

[0 00 61 7;j-^>'i/5rte<'g6<]T\ T^V-.^ttlS^ 

tc/iofc„ Sfc. *rM''-Dy:xy.y :/K:^7>7"/Hti^!^ 
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[0 0 10] 
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!|^<0'>?'j;< t t-SBt LT. TtE/1<y:t-/W (A) . 30 

(B) *5j:t/#y (C) ojg^i^Srttffl 

L. (2) r5y3Sfi!feli^ffifflLnev^7j\ :^fci4^^y 

;t-/KC*tUTO. 3 5*ft%*}i(?57?:^^tt^Srffi 

«K'i^ y ^ > 7 - oKii^ffio 
[00 12] ^y->-T;t^- hSiSJ$;L9^?§tt7K*^ 
WS^ 2 iit± i«^T-fiett7K*^b^®fc i y 

-A^Mii1■6lc*5^^T, (1) S5>^ft!Stt*^^k^ 40 
t»»'>'i< tt-liPt LT, TIE/K y (A) tJi 

t/^y;r-/L- (B) (Di^-^^^imL. (2) l^fflirL 

Tii«?^»j^ffiSL. A^o (3) 7 s.>^mm7x>mfA 

[0 0 13] ir-zX' (A) : f''<7i^>JitCT/Udf 
7-:^>.^/-Ky;r-/i'. 50 
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*■ y ( B ) : W y y 

i^5^^4JK y a:-- r/U/-Ky ;^--/Uo 

.1fy;^— /u (C) : T/Ut t K«^^«t8§jas^^^«i 

[0 0 14] 

[l6eq©«lite©J^lil 

(/-Ky:t-/u (A) ) *^?^(c*5t,^T{Sffl-r5^-Ky ;t- 

(A) tf±. t''<7v=V.S(CT/U^U->;^-:3r->Kar^ 
|gmDSf£;^-ti:T'#feix5i«^^»f'<7v>'*/-Ky :t 

/HCjoVNTfi. t:"-<7v'>glc*5tt?>^5rfll^-r5 2e 
[0 0 15] f'<7v?va©''<f*»T-^j> «Slf^7v'> 

^yi^>mj-^LV\ t'x 7 v» ^^X'fi. N - B 

[0 0 16] A<*:6<)/if-<7v^>«l-{i, t'v<7v?>, 
2 ^/H:''<7v?>', 2 -3if^/Ut'''<7-:^>, 2-^ 
^/H:"-^7 2 -'^^v'/uf'^y v'^^ 2, 5-> 
2, 6-. 2, 3-t:tzn2, 2--:/^^/Ut°-<7v= 
2, 3, 5, 6-^fcf42, 2, 5, S-xh^p^ 

tK *J!f 5: teSi T /u ^ /i-S L fc T ^ 7 i> 
N- (2-T5/::n^/P) H-^y i?'^f£ t\ SSr 

ST-a^L/cN-r S y T/u-^/wt"--:7 

5o !|$ICN- (2-7iy^=f-/i') f^yi?yAmt.L 

[0 0 1 7] t''<7i?>«(-r*^^ft*DgJ^;^*5r;U:5f 
LTH. ^*^2~40T/U:5rl'>:t=¥ 

i^>3f-:3f->K, 1, 2-::/^U'y;^=¥v' K, 2, 3-7' 

v\ !t#jc> 7'Dfl'>':^=¥->'Ki:3i^l'>±^v'KfiOef 

[0 0 18] /-Ky;^--/u (A) ^TKKSfcfc 
(±500~10000> 800 ~ 3000. ;55jif J 

7KSe*i:(i2~4i!iW* ti^o 
[0 0 19] /Ky;^— (A) tt5fe«^rtSe{C;i-dfv'3i 

3 5«1:%, #IC5~3 5a»%T-fc5r i:;5WiL 
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[0 0 2 01 (A) it2m&L±(ots^^mx*h 

[OO21I ztihn-^V^-^i^ (A) 
y it-zi-tc^fef UT 5-35 ai:%T'fe5 r i^mt. L 

5a»%ST'fl^?Ky>i— /^1^C0.lC>J:t-/U (B) (DW 

[0 0 2 2] (B) ) *^P>qic4ol/ >T{^ffl 

-r^'l^^y ^-v'l- (B) irfl. ^U^>^^7\-:]):r,^r-/U 

[0 0 2 3] (/-K y ^-x/w/K y ^-ti/K y 

x/UtK y r^-zl^flz-K y :3i-7"/W7H y :^-/l-^^f4 L T» 

?>^^5o M4StJ(7)/-Ky:^-7^/^'-Ky ^t-zi-ft^'fft^ttP^ 

LT^tf^y :3i-x/U/Ky :t-/i-75^»4 
[0 0 2 4] ^ffigft^i^SiJi: LTfl. #«T/U:^- 

fc^;. 2a«±^flfffltTfciv\ 

[0 0 2 5] ^S^fi^lCtt. :x^uy>/y n-zP, v^m^ 
1, 4 ^yiry^-, h 

y y f-p~/U7'D/N>, ^>^:ny;?.y /u, i/^y 
/-/i^A. — /US, y^y — /uS-/}->/uAr 

y:7^p/V-/u7^ >?iif(7)7/u;^ / — /U7:^ 

>^ :xf'W>i/7^y. 7'Dfc'Uyv^7^ v^:i:^U 

>hy7^>'. v^7^/h/u^>. i;/7^ y v?7:Il::^/^ 
y ^ > (7:^^iffi7 vio i 1/ :i (7)7 /u ^ 

[0 0 2 6] 7/^^U>:?^^v' Ki: LTfi. 
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[0 0 2 7] cn<bt07Ky ^~7^/U/-Ky :t-/Ufll«¥ 

[0 0 2 8] w^>^tt^'y^-x/u/-Ky >r-/u) 

y :t-7^^i.,if y :t-/u t y -r y >^7 4^ - h it^tiSrS 

[0 0 2 9] ^14[CfflV>?)^"y ^-x/U/Ky :t-/Hl. 
7KMSffl2 8^-1 2 0. 7K^»^2-8 755ff^tV^ 

10 /if y ji-x/U/if y :?^---/t';)5rg^i^T-feoT t i < . ^<o 

fiiiv /-Ky ^-7^/u/i^y >r-/Mi^#^^ffi-54^'y 
[0 0 3 0] T^y ^-7^/u:^^"y ;t-/ui/-Ky y ^^7^^ 

^L<,#lC0. 1-0. 8^^/\^Xh?)Z,t^m^L 

[0 0 3 1 ] Tf-^v^ yi^T^r^-hit^^tLXirm^-r 

/^^^^T'V^T'bi:v^c 

[0 0 3 2] *|g0>giciott5»>i^^'V^f4?Ky^-x/u 

?Ky :t-/u<!r LTH7kKSffi2 8-8 0 (Dt^') 

/Ky j^-yut^i-^-ftl 0 0 Oiy.T<7)3S^*S^^i-5/1^"y 

:x-x/U7K y :d---/U(7)ig^4* y y ^^7 1> - 

[0 0 3 3] (^;^x/U^14^y ::i^-T-/U/Ky :^-/U) 
30 :3i;^T-/u^tt/-Ky:3i->x/U7Ky:d— /Ui: LTtt. /i^y^ 
-x/U/K y :t-/HC/1f y /U/1^" fc toK^fr S 
fc(i^iK:3^y^x/u^Si^^^ii:. ^^:v^r^ 7/U:3j. 
V/ K^^tf7/u::3-/u5:gi;£;^iJ:-c^§^tt6t>c?)/i>W^ 

[0 0 3 4] Tjfy ;^7/U/Kvmi: LTfl v^;*^ /U/-K vK/5^f 

/u^755it#[c:if*H/\ 
40 [0 0 3 5] #ffi7/W=3-/u<t LTfi, 2-3ffi(0{6;^ 
^/i<y:t-/u;ii5»4 L<. ='-/i'. 1, 4 

- •/ ^ > i;^:?i--/u/^ if (D;^«ic 8 J^AT CO 'Jir-jvfi^m I- 

[0 0 3 6] ^ttiCffiV^-57j^y^-7^/Ux-}f y ;t-/t't t 
Tfl7KS^Stt2 8-1 2 0. 7K®S»2-8(Dt3<7);:i^$f 
;$:^?^-t'fi7Ky::ii-x/U7Ky xj— /H;i2-1 0 
i^p^/K^/K y ^/U7K>®S fcf^Stt^ 
;^x/uSr5:f&^itfcf^. $5>tc2-i Of$^/uco7/u^ 

50 [0 0 3 7] $?>tc. W^7>^ft<!:^^7"/^^tt<^P) 
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-/U ^ ^7 u 5^ y^tt-f 5 T- ^ W 9 Ti^tt '-K y :t - 

«r:?h L ;^felc: J; o T J; 9 li a: 

[0 0 3 81 /KU^-zu (B) (i. ^te$i^/■c'*. ffico 

-/wi: LTfi±te^tt^n.TV>/£V^*"y 31-7^/1. ;}fy ;f 
-/I'/jSiJS Li^. (B) ^©^ttjKiii-T' 

y :t-/u©ftf4, 1 0«»%ti±, !|#{C3 0Mft% 

i^±7)5iiftH/\ ii^(4.-Ky (B) o2 5t:icfc 

fi!iro4fy:t-/wi:ig^t-Cffiffli-5ct*sffiLi\ * 

fc. *"y;t-/i' (B) (i2^ieJlJi(^^ttAKy ^-t'/I'jK 
y ;t-/UCOZl^!^T' fo o T t. J: I' \ 

[0 0 3 9] *^?q(C*Jft5JKy (B) TkK 

SS2 8~12 0> !|#(C4 0~8 OT'fooT. TKg^Sfc 
2~8, #{C2. 4~4. 5T-fcSr 

10 0 4 0] 7Ky:i--/W (B) (I^tK y ^-/I'fd^f LT 
3 5~9 5fi*%T'fo^Ct^5»$LV\ 3 5mi:%* 
mX'\tm&m^t^'-^ U . 9 5 fift%St:-f±jK y /u 

100 4 1] (.-Ky^-yu (C) ) *^l^t*5V^X{$ffl 
-rS^y^-zP (C) ^:f4« T/Uxt Klt^^«lIi»!K 

[0 0 4 2] rsi):t-/u (C) O^Sfcjglli. ±te7Kyai 
-y-zi^t^'J :t-j\^^±li^^t-r^i)K /If y :3ixx/u?,/-K 
y^l— /U, /Ky*-/-H;^;-hsKy /K /-Kyv'j^^'* 
^y :t-/i-4fc(4/-K y y ;r-/H|CD'>l: 

y y ijJ-MO/Ky JiXT^/w^z-K 

y;t-/uc9fJfffl;4SifSLV\ 

[0 0 4 3] ^tfc^t LTftffl1-?)/-Ky3^-x/U/-Ky ;r 
-/WTKSfSffiti. 2 0-8 0mgKOH/g/ii5ift L 
<. it#IC2 5~6 0mgKOH/g;45i>f4LV'>, tKSES 
•m«2~8. WliZ2. 4~4. 57)5$?tLl\ 

[0 0 4 4] **iq(C*5lt54fy:^-/U (C) fi^^M© 
:^ffiT-^itT-# So fctxff, /Ky:^— 7"/U.-Ky 

[0 0 4 5] tt. T/l'Xt Kffi^,^«tfl§CC»Jg[«»5fe^/-J< 
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[0 0 4 6] jfftL<»±. *"y 7i--/i'<fT'r/U7='t Kffi 

;«-t^'^ei^o*4^gi5/h $ < . /-if y ^-/wi^r-fti^ l 
[0 04 7] *^?q(cfc{t ?)T/i'x t vm-t^mmmi 

20 [ 0 0 4 8 ] iff ^ tV^7/Ux t KStti&SJB&JKglT/l'T^ 

t K> #lc»SL<(l^«»4iilT<^)igJ]*i^ryUxfc K 

30 [004 9] T/l-x t Kiffi^^«fl|C>fi!l(7)JfMJ^^54flT 
[0 0 5 0] Rj^;Sl3&(i5l=#i^lc:fclt5**755ii*-e-Lfc 

ss^w^/u ^{4*fcf±/^7^i>4?#^cfi^^ L< , c costs 

[0 0 5 1 ] Ltzip-^Xr/i'7')t m^'&it^f^jt LT 
50 # 5o 
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(0 0 5 21 }iti!.^^mmt^^<0'?h(D7 ^ /-/i-m 

— /u, p-Tfi'^/uyx.y—ji^^ 3.—fvy zt. J — 

[0 0 5 3] ^#i^T^ LTfi. fctxffT-y ' 

i^/w;^ ^vTit'yiiS)*;, 7 31 / -/u^fk^!!^ t llHt^- 
[00 54) "^^mkWL^mh \.x\-xhm\L^m\z.m% 

1 oJtX± ^ ib i;ifl!lo^#^S^k^!^=^ffi-g-*T i, J; 20 
[0 0 5 5] #fliT5 Wb^!|^,5:LTtt. yS^T 

*, ^JfK*. N-fimK*^»^*«. y7$>, N 

^$lx5 2W±<^7$y S^*i-5s- h'J7i^>m. 
yyTy'yr\Y^(r>'yT=^y'yW)^^'^\^<. z.i\.h 30 

[0 0 5 6] wHP>#ffiT5><b^!^«2aiU±(0<t 

[0 0 5 7] ^fc. Jite^tfr? >"ft;^tii:±te^l=i^ 

y^ 7^^)y-mm. 7~^J>-;iyiy. 
-y-\)y-:^yXy^ y ^ j y Xy^ 

[0 0 5 8] ^ibt-T/L-xt K^g^ttib^it^i: LT, ± 
§P<a[^2oJiJl±WrSft^iKlt4, RJ^:SBfaA5 1 oo^kg- 
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[00 5 9] T/Uxt K^^tt{k^!^i:T/wf^t 

pt^D— yu>7^>. '^dt--t^y h^^v-y^/uy ^^^^ 
[006 0] T/l'T t m^^'««tIiSi^^^fl)c$-fr5 

5-5 0 0 #IC 1 0 ~ 1 0 0 fi»%ffiffl Stt 
[006 1 ] ClcOgfST-^^-f-ST/U'xt Kffi^^fttSi 

m<om^%w&mm^h x.x^A'f&n^^nnm'cmhWi 
*&<t.fz.\m-X'h^hn7Lhi\.. ^©^j^Rrst^fcra 

mxh^tnTLhix^h. 
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[0 0 6 3] ?t^tc$i?lgLfcT/i'7^t K*g^»W«e 
i^ro^^SttO. 0 1~5 Mm. ItlCO. 02~2// 

y ;r-/uf4§f * L < f4*iT-S 0 . 0 1 ~ 5 
14. ii^2 5''C{;:iaft.5!teS«5 5:5c P3iiTcot.co*5jg 

[0 0 6 4] 1!^%m^i6\1hit^')^->^ (C) ^ftffll- 
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0Sl:%Mt'f4JJ< y (B) coitJ^i45/>/£< ►) , 
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[00 6 5] (M^^J) *»P^l;:*i^^T/Ki);t-/^ 
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-x/KOPJSS^i^$r±t LT^tf/-Ky^;=^x/WjKy 
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y vTt— hS^#-r57V/-Ky ^-»')' y v'Tt^— h 

^ [0 0 7 1] (/i^y-ry-^T^-h^b^W 
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/ 9>-y^ y->r.^^—\-, /Ky y ^u>-^y 
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